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— 7 0 o k h z x-t>& z t zmkt^hm&m 1 k^k 

[0 0 0 1 ] 

v ^z^u^<^m^mmm^^<om¥^mizmt & . 
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[0 00 3] <r<IT\ «£CMPt:iJfjV^ixT^&&^ 

[0004] CMPtll A?V-t LXm^t>tl&A 
I2O3. S1O2, CeOx^A^efSao^iVN^HtCft 
S^S. ft^-T^^N"— 2 OOmmgO 

S i ^xVNCO^-. 0 . 2jumgC0/\— 7^ Y 7>VtfA — 
4X1 0*fflKSJgrCi>&. C1<0^ jl'\^B(c#LT KTF 

[0 00 5] *^l#<08fcfrXgfcL Si->x 

%>i&m< . mz^ &z_tf'<Ts i »>x^c»LTg 

[0006] £S2<7)gfe»XgS:B2 1 Jrffl^TilW 
^. H2liix^^>-^<ottl^^S^co»tSr 
S>£o S i ^i/xi^^^saSBT'Xtrv^— x*ciE 

l?t>tlX^h. Z<r>*ljV— *>9 JX)V3 \\±*<^y1S&> 
yX/l^g»$r^TL. Z<r>JX)V3\1fiS>i*?^)\\<r> 
mSttftlZ^^yZtlZ. Z<DSX)U3 1<Offi@&fr 
4>at^?ft3 3$r^iyMCSgStL. x^M ^StcSfip 

-^2^coa^XgtCi3JtSati*?ff3 3B3JtcO|g 

iOS^ft^lSrft^-L. ^a^a»«[3 3^LT^ 
xAmffitigftti, J:^tc^, ^<t9fc:, 

o xm*T )Vfj x ) mz x hivmftt nws&mkxim 
mk*^L<nib&zttfX'Zh. 

[0007] L*>L^%. Zcom2 1 Iztik'tV&mfc 

ftmrnxii^ mm^irx^x^imatizfrxsmstz 
&j£zt&fzmt*&. zzx\ z<7>mm^mmt 
hr^z^^iiTzmft^^r^^m^i^hmnm 
m.<om£mzm2 2iz^-t. @2 S2 
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■Vx'\u&&n-jj&G.w&t&. -e-lt. z<?>s i v 
iy j.'^w.m&mz&mztiz> . .r<D*m£$yg2§4 10— 

Jg*^ffiffi*T\ H^{C^a[3 3#S i ->xAl {C|6] 
[00 08] UJpL^t* 4 ^. l21RtfB2 2C*L^: 

[0009] 4fc. tsc^ras^at>t>K:»>i^$-^»g 

Bk%&. 
[00 10] 

[SHJKflBfcL X 3 fc'-f-iMU ±3* Lfc J: o fcS^W) 
[0011] *5HW4Jjapffi«r»8lt-S^«>t:^S*t 
[0012] 

[ o o 1 3 ] mt l< mms&mmi* isa^a* 
*u WL^wmiizmfficftnutimmmgmm^b 

[ooi4] 47t, mtLK&zomtmmiztt. 
mmmzim l na^tt t>tir 

[ o o 1 5 ] ifc . a* L< liCKOiSE^MtcJi. ¥3* 
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mmmm^t^mim^Ai. 2oo-7ookHztA 
s. $ &£*&^**&3«MijaB*. 4 0 0-5 0 

OkHzT&S. 

. [ 0 0 1 6 ] SfeitiBttTOUftki^ftttyXri' 

8«S®3±. ^«c£RaffitC*t L T ± 10-20* tfc 

[0017] 4ft:. gfe^atk LXHp Htf7&JLTS>& 

[0018] 4ft:. *5t^tr«4^l«^R<oga^^ 

Sc£{«&"t£k k t>t=. St¥#ffc^<93ISP'iffifc«if 
»2:EPtniLTaH*$-fT 5 - k Zmktth . 

[0019] (ffffl) *3£«9rra. afc»iBEfl»&yx;W)» 
%<x-ttt. 

[0020] ztz. te&mizmmsamirit&t&mg 

[oo2i] s^^^wtmmmff-^ 
mm^t^tzm^mm^ms^mmmizn^r 
J: o . ^t^mmm&^iizmsmzmm^. 

imt:tt5--r&Zb&X'£&. 

[ o o 2 2 1 . e^&ade^&ifg^atti&yx/i. 
ft#-r & <r t *«-c§ s zmmmMwzm&zi&t 

40 [0023] 4ft. iiBa^S^tca-zUX^^y?:^ 
ttT«E^5rlT d CI t iz «k 0 . S!5feB3l k $ *iT ^ft: 2 S 

5 c: k *«t-s & k k t, t . foimsfummitzfa ±-r 

[0024] 

[0025] mimtmm) mii£*&m<7>mim& 

50 (a){i«HH. (b) ii±Mmxt>&. 3f^lMS 
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mm ft^h z fc^'x*§ zsmzmsz-tz i><r>xh 
[oo26iai ( a ) {z^-tx ? rmnmx'hh 

H 1 ( b ) co±ffiHtz^r J: o tc. ffll&u 

-7 2liSi»>xAl^ttfit^ Si>>iAli7) 

fESo— ^ 2fc:J: OS i ^xAi co^^co&mtm 

[0027] ttz. Ztlt>mMX3—?2teS i 7xAl 

^^«iNlsra«BrCHC^S^2:ft:J: 9. S i ->x 

Si^x^McOIlieaLStiSlOrpmHRl 0 
Orpmt0tetl) 4 Sg^o— ^2^leHattii. 

[0028] s i^xMi^»a;jsejtc(i. si^ 

^&&^»5£t£»&^-&*tf>k:. ffiJKdlil 0~2 0m 

[00 2 9] jg^ftSBfiyX/l.Si^SS^Si 30 

^x/\l£falt^irCfc9. yX;HS (yX/P5feffig) 
12 1 Xhh. ZcoSX/lfa I *i&fiTt> 1 mmfcLt>te& 
WC&O. 5mm-50mm^)EgT'*^It^L 

[0030] dcO@^»^6yX^3(C«±iS«c^AP4 
3*>£> Si»>xAi (cit-iCtTiSttdix. ZtUzX 0 S i 

^x/Mco^pracc^^ft^o m?>&m±. 'amk 
RttT-fc & . t ^ . jg^«»«y X)v 3 izim^tems. 

»usi v*/\i9XM!m£mawiWM*it&** 
[oo3i] mbmAnifr^mt&ztihWitetLxiz 

BL SfiKft***. *V>*. (Kit*. 
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3 >jt&>#mi&£&ix't>& . 

[00 3 2] ft&3*l«8^»50>8E»i* jg§ 

«3Hi>'X/l'3<oyXA4B I (ctCcfff IS1 0 0 c 
c/mi n-*J 7 h^/m i n TJ> & <I fc L 

[0033] ±mm!>mm£m^fc^tmm<o8tfrjf 

[0 0 34] 4"*\ Hl^L)t^2<J:coa#Xg<JO|q 
m&coifcfrXgfc LTH 2 torrid £ro-/PX 

0^ ts^ ^m&Qte y X)v& ^> P h i oastorvsE— 
r*^&&&ft»sfes i ^xAi^^iic^t 
^tttfc:. s i v*^i<&$mmizmmm£Wint> 

ixrznffiR.<r>n— a&tf7 b £ x^m a 

Sffi^ffLST. S^>tc|gi6o-^2S:IiB£S*&. C 
S i^x/MSrHB£$-l«:«ffirc. o-/PX 
,-Ky^7 a2Stl^7 b =&leB£$^:T^x/M ^Sffifcift^ 

[0 03 5] iJCtC. S2coa^XgfcLT. HltC^L 

[0036] a-r. H2t^ro— ^XTK^^aeiK^© 

^tB«tc« ^So— 7 2^0IS3-«r&::4:K:J:pS i 
S i ^x-»M«Oi1-SSSgBBA»fe0f^<OffiS8td3tf{1«raLT 

4 *>^>a»» 5 $: jE^jft^y Xii' 3 L X S i «> jc 

i <nmsmmh t, Krgsns . 

[0 0 37] *LT, S§«^H6«6*^ig^^6S: 
It-^-rS. 5B6Sn^i@^«{ij@ff«5HByX;P3Xl^ 

5 i 1 £7>^PSffi3!i*i: t>(ca»at5t:aS*iX:« 

S i 1 SrHfeS-fr^^S^K^irlTO 

fc«>. s i v*'\i<o&m£ffitfnmm&ztih. 

[0038] ZC0± o lZ*mffim£i£tUl£^ ti-fUX 
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3frhM^$&5tmZit&Zblz£*). mfM5i:itL 

xsi v^icommmffitmrnzm^fflmirtts-z 

[0039] S3(i_tHft^^rffi^J: Difc*S«£firo 

tux. >*9—>ift^ztix\*hti#>. mmizittm 

m*2 20 0A&SR2tlti{>V>Zm^fz. (a), 
(b) USi^xAiSH, .(c) . (dHiSi^x 
s\ 1 affile:-^ ^m^tt«5^f^<7)^^y 
4?)Vii*?>9 (A IT- 800 0) T»£UtH*CJ> 
9. (a)XlX(c){iAl 2 O3^J:0^S^ut^ 

< b ) mf ( d ) \m^mkim<?>®mm-cf>&. mm 

[0040] j@^56«y>c;P3tos i *>x»\i 

<omm^nLxmfffR5Rv^im9L(o^ik^ii.^Am^ 
et-rz. mmkzmsxtus&ctLxs l^x^m* 

§^«yX;l.3<7>Hg8t^|fij^T^#^i.^^. *t 
£\ ftgtfttJEfcSrO. S i ^x^lcoSffiBfcrfitt&S 

a =5:^*5. s i ^x/\l*>^«£f£*££ix&&»S 

[0041] ^ J: 3 izm^&zm /xtv3 commn 

[0042] si ^x/n 1 commmRtfmmmt i>izm 
mnsia&o* &®Ti±3Eft*m&>$k&3Lt>tix^ 40 
zttit. mmmetfo- &&x~8c&i8i5Bafm : g 

mn&eznmizisy hZitfz*%&. 0* ^-5.0- 

&&&t>tiX^&(OtzttLX . 0iHE<H*c^:7h£-£*: 

aastftgo 0 a»£-5 0 0 (awrt . mmm?^ 
tfftftx'b & <7>tztt lx mffimftmyrmkizigrf'* 

mztitzis&izit. mfimizi±ft#izi&frm 5 
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[0043] ztz, mtn&e&fkmizisy h-rhti& 

&m5tfS i^xm£HKftt&r^<3:D^ -60 
7 0* J; OS btzfimzisy b^- ht&mi)3kt>v& 

L<&T~th. mmm&immkizmLxii. $mmiz 

fflto&tt-fZ. L*»L=Sr3b«fe. ±80-90* jSgTC 
[0044 ] ULbiO. Si^xAicoSISffihfct: 

5^^--^ 7)V&£$)^znz>fzMz\±^ mtnm 
<93^±io— 2o*-jart. a«W(c:*±o* (ca^six^ 

[ 0 o 4 5 ] mz^ mmk.<om$mt:$zixmi>mm*: 

K^rTo me (a) — (c ) li200kHz. B6 
(d)-(f)li4O0kHz, B7-(g) — ( i ) li 
500kHz,H7(j)-(l) *i7 0 0kHzcOJ3 

8d8rce^«£i^L3^ 2ookH 

z<0*&£. 3 0»H<oaH*$:fi : oTt>.v^7--f 

ommnm<oigmfttz*>^xu. '*-T-4?nwttHz 

8&ZtlX^&. 40 0kHzTll 108ragt»i&tf 

^ttvx^v *s\^tzmm&&$> 0 . s*>£3o# 

500kHztll 4 0 0kHztO^&tH«t:»>xA 

^tzmtmk&$>& . 3o®m<oimT. s^>^\-~ 

^^^7Wi^$^Ti5 0. 4 0 0kHzJ:Ot>2H*^ 
A^v^ 70 0kHz*Cll 3 O^Hc^afc^SrffoT 
t »>xA*to^Ig8 OmmKHrtgjgL^a^Sir 

•C^/^-x >f 9 Mttjt*Z3b&& tlX *5 0 . 2 0 0 k H 
[0046] ^coid *>t-^r- * 

xWO[Hjfe&£ lOOrpm, r-ASift0aJi3lHl. 
T— 5 m m/ s e c . JXlVfaW&A 5 
' . aE»ffic0ffifi^2 0 0—7 0 0kHzTti5. OH 
-/hVmin, 1 — 1. SMH'zTlil- 2 »J b*U 
/m i n h LTa^Srffo^. @ 6 7 <OSi»^ 
^t^^C. 400kHz^5 0 0kHzfc:^tTft 

[0047]$^:, — ^ ^ ;^i^$s^igt^ 

->im&ztix^&tnt>^ &m^&*mfm<o±z i ^ 

PMWBl£$ii*:S i ^xv\^®(c:S i N|R^2 2 0 0 

cDm^w^^mf&z^fcf^x'hh. ^r^^\tm 

mz^ 400kHz*^5 00kHz(C*^TatfiM»m 
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*U::*t LT. 4 0 0kHz tf>j&gaya8H££ JflV 

*«fc>5^fcH±. »tr 4 0 0 k H z 20 

[0 04 9] «E»Sm±S^>t:at»}BE5<OpHt: 
•fcoTfcSHW*. 3^fefrfc*JV^Ta^aE5<7)pHSr 

A 1 z03<7>Bfci3>>S£@l ltc^-T. 
fit*M±3fc»iK5<OpH. SBttttA l»O3<0l*^&«2r^ 
•T. 400kHz tl. 5MHz<OiS§a^aaST*. 5 
0 0 nm<7MZ<7)Wgmrth*> *'VOA 1 : 03|f&£$ft 
Sk&m-t. 400kHz<^, pH*«8JJUL. «F£L 
«± p H# 1 0 OLhXlZft*'*-T < ? 4H&£3&*#& 
£*U>. i*tfc«L"Cl. 5MHzC0J§^tipH£_Bf 30 

a. 

[0050] *%BHJ4±^ttJg®tR^$*t& fe<OT 

LTV** 1 . 01 2Kijc*-S®0rCii. Si<>xAiffl 
affi^^frft* 5 *^^ J: o KSS U Si<?x^ 40 

S^SJISyX^fcSi^xMl^jaagffifctf) 

£\ &#«50StfairF£WflLT&#«5£<ft«&r& 
Si>)iAl ^>aSH(C^Ka»?BE 5 

[0051] i&2&mm ) 013 ( a ) tt*3&HJJ?> 
SS2fltt^C#S^f*^«iS^§£S<0£tts«j£$: 50 
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SrTSTft 9 . ( a ) JiflgffiS, ( b ) li_LffiHT£> 

4? v^ft^«fli^ft!ra Lfc»®^5^-. is i msmmt 

[00521113 (a) fcijtf- J: o (C. Si »>xM 1 
V7 btfRgMffiTS i >>x/M £8EA/C\ *OS i >7 
o— 7 2<7>I!N£«U±. S i nrx>\ l«D4 , 'fr£lsH£«l''l>i: 

725:S i^x;\l^J3J9T»i!j3tf6C:i:fc:J:9?f£i$ 

^o^ffiojsffSr* lt ^&j£u±si i msmm t mmx- 
i>&. 

[0053] *mm&miz& z> ^s»««ai?gs» 

[00 54] *-$\ ffii&D-7 2SrlsH6$^6C:fct<J: 
•JSi^x'MiSrlsHES**. *LX. laWS^Si^ 

Sfc^Sfc. j@^ftfcf&jgyXiU3&S i ^x'Mtftfl-S 
S i^iAl^ffiC^LTO* t^TS. -eLT. 

ft»AP 4 &t>m»m 5 srgnaitffefiy' 3 lt 

i «>x/Me5^PfBi:t,tcgSnS. 

[0055] Z<OX o ^«ST-. j@««tiaSSS6*»^i@ 

/P3»lfa»iR5$:^-LTS i ^x/M+^^frTS. 

£. i/i. o— /PX;K^2<7)ifcr*<ORfc:(±. Si^i 
a— ;UXrKV>-'2coa?%tM^;c:ffoT S i <7iAi 

[0056] z.<7)£ o iz^mssmmizitui. msfm 
m^msm^icmm^^izmix'^hizib^ »>x/>^ 

SlHit»®f:raai<oa«?:^Si:i:t»t^ a-;WX 

-r. ±ti. v-tuxxyis'mtifiKmtLxno&gi 

[0057] t^;, Sgi6a-5 2<?5IIHStt?:. Q-;PX 
.-K^i^2<oaS*fM^t:ff-7-CS i ^x^McO^iC^EIk 
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iAi<w,j«i x-mumzim-? izt&vtb. 

[00 581 -T3r;b*=>. ii#fflv^*U>S i >)xA1jo 
UK Xt>1-* y71r3SrClAS i -}x/M Wffi 

s^ft^L^Jtsfcrt. s i v*^i<o$m®£m»-r 

WO** *i-Z-hWg%8ms X;U3 ttftl Z t **T* 
^-f. tt^^t^S (^x/NftftSS) 
-£.&<rMt%h&ftim&X-Z%\K 10 
10 0 59] .Iftfc:** LT . SSt&u- 5 2 Srffl 
tcH±S i <^iAi £|gti3fc£fc$tfl.C: 

S i i>M <7>&.J$£i2L i ^x/MtfMCy 

[0060] mi 4,\i&mmmtmimsmmzt>i,z 

iimt^Jm^^^thtkm^irOMLX^Ltim 

5itm»y'j3VM'yf CSftS ( LP-S i NB) 20 
SrO. 2//mj^Ufc[HBB*«Bl£^xy\CT/l'$^X7 
'J— ^S^frSfci* Lfcfttf)7^ 

>J— ftft*Ml&i&*-. «ajtlttKLA-Te nc ortt 
8«AIT-8 0 0OS:ffll*. 7/l'StCMPX5U 

o«~5xi o'sox^y— aqsaisitfc. phios 
-?fc«^tui3 x i o«~4 x i o*mc?>A? v—tf&ia 

1 0 Otim.T£X-T)U$.-hX7 >J—£f&£; 

tzmkifismizM.a>tt. &«imxfro x o t,at»j»* 

[006 1] (m3|Qfe»®) S15 (a) tt*f6HHc7) 
S& 3|IM^C«6^f^St0iSt^S<^H«S«i& 

[0062] @i 5 (a) tijrf j^tc. immtx-f> 

SR^tfeOS i^x/Nl^Et^T. Si^xVM 

h. s i Vx^immAtf&miz&zti-etimm&s so 
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X;P8a,S.tf8ba<l£ltf>*u S i >>iA1«i)jMI 

[oo63]H5 (b) az<r>s i^^/simnsm 

o-7 2$rJLlS*>^S.^HT-J>«». imUMLX'hhS i 

Z>Z£lz£ 0, S i ^x^l(±*<04M>£lHH£'K;>i: L 

[0 064 101 5t5rTI616D-5 2i68£t£*:LT 
016K3KT. ig»D-7 2Jii@#«^»^4S:rt@5L 
.rcoggHn-v 2li±^L3t«t 5C4ffi^t£> 

<xrv^. aaau-7 2^>s i»>xvMgf«ffi{±i^j@ 

S««a!)-7-4^W&ffl}tT-J)& . >T<7)*S£\ SiVx. 
A 1 fcjg^&JSiH^ <?>««ffi»±, ^< ktSi->i 
/ n 1 cry^^.iumifim^mmT4 tcfiSMt LT I tfUTJ: 
Z.<n i. oizs i •> x^ l <^^WSta&g«gI!hf 

4*si«Sf»t&l8JiS:^C:t:fc:J:0. i&gaaSIB 1 
4t=J: 9ffe£Uti@#aEfiIK±s i -)iAi case* 

[0065] *3QfeB®t^&^«OESi7)gfe^E<0 

[0066] 3.-rmi<fz<?mn:mtLx. si^xK 

ztt-ynrnxmsx o i m^sizttmLtz'*- 
[006 7] »:tc. sgiwgHtxetHaK:. ran- 

TP^fc:m?«fia&/X;P8 aRl^8 bA>f,gfef*««-«»& 
-TS. Cli0l^Sfit|§yX;P8a&lX8btt. g^SrfHc 
JEtTBf^tOjffiKT'S i ^xAl^HftjfiS-X^^rV-r 
S. ^coa»?Roffi*&fcHi^fc:, 8S(|D-5 2tcg»t^ 
it/ci@ff«S^4fc:J:0i@^«Srl6*S-y-&. dixt 
J: 0 . S@^«^H 1 4 tz&rfh Si->iAl izW3m& 

mmtm^-zti. i\<rmmsm<7)Kmz5r,-rtito. -r 
^sae^s i >>x/n i ta«#^-$^«srr«ti**« 

fT*>*l. SifiAl IISffiiCtt^L^-T- -f ^/W? 5 

[0068] ULiiOXetJ: OiSt^L^S i ^x/s 1 <0 
y-?— r.-f ^;l"?)a»S&*SrEll 7tr^rT. El 1 7li8-f 
Vf-OS i ^x/Nl^ffitCCMP (Qieiical Mechanica 
1 Polishing) SrMiL^^&^^-^f-f ^/HSiSr^-rt> 
<^T\ ItRt LTCMP@:a<0v\-— f^^^/wai:, fejfc 
<0'>x-'N«fe^i&fi : ofe^t,eHi-T5t1-. m-)iA 
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gfcft TIA 1 . 6 M H z OX* -v y^jfrO;* ij V ^. -/ ?gfc 

IZ**) \0*fflgg.£X'&2'LX^&tf. 0. 5jumia 
^HSB^^^x^vgE^STfTofc^. 0. Um 

[0069] £03 J: ? tc**jeg«Bfc:<k:h.fcf . 
®*m&S i ^xMitc^St-r&wkCiO. >>x/M 10 
HK*+ Sr jiiS-T & SBESt: J: -> T . BSLfrfifcii^Wfc: 

imwsm^x.hcitt^-c^h. tti. si^Ai 
10 0 7 0] *mmt±simwm£m i &2tii> t,<ox- 

t4=Sr^. *HJBB!gT1i01 6C5^\fcolcig&u-5 

2fc&Jt£;hjfcj&g«ag»?4#S i »> x'M fcrgH&g 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To remove contaminate adhering to 
the front and rear 

surfaces of a semiconductor substrate efficiently. 

SOLUTION: The equipment consists of a single ultrasonic 
wave oscillating 

nozzle which is placed near the circumferential end of a Si 
wafer 1 to be 



cleaned apart from the Si wafer 1 and which supplies a 
cleaning solution 5 onto 

the front and rear surfaces of the Si wafer 1, an 
ultrasonic oscillator 6 which 

applies ultrasonic waves to the front and rear surfaces of 
the Si wafer 1, and 

four drive rollers 2 which are arranged in contact with the 
circumferential end 

of the Si wafer 1 and rotate as they remain pressed against 
the circumferential 

end of the Si wafer, by which the Si wafer 1 is held and 
rotated. 
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